resistance (Białk-Bielińska et al., 2017; Białk-Bielińska et al., 2011; Zhang et al., 2015) . 51 Interestingly, exposure to sunlight appears to enhance the toxicities of SAs towards several 52 aquatic organisms, such as D. magna (Jung et al., 2008; Trovó et al., 2009b) , and Vibrio
53
fischeri (Xu et al., 2014) and this reflects the toxicity exhibited by other photo-transformed 54 antibiotics, such as fluoroquinolones (Ge et al., 2010; Ge et al., 2018) . tetracyclines (Niu et al., 2013b; Werner et al., 2006) , fluoroquinolones (Ge et al., 2015; Wei et 74 al., 2013) , and SAs (Boreen et al., 2004 (Boreen et al., , 2005 Willach et al., 2018) , although for SAs direct 75 photodegradation rather than ROS photooxidation has been the focus to date. For direct 76 photodegradation, the anionic, neutral and cationic species of SAs have different quantum 77 yields (Φ) and rate constants (k), and the most photoreactive component varies depending on 78 the SA under investigation (Bonvin et al., 2013; Boreen et al., 2004 Boreen et al., , 2005 Niu et al., 2013a; 79 Xu et al., 2014 cleavage of heterocyclic rings (Batista et al., 2014; Hu et al., 2007; Shah and Hao, 2017 compounds, such as anilines, dialkyl sulfides, pyrroles, and phenolate anions (Mill, 1999) . (SCP), and sulfadimethoxine (SDM). As described in Table S1 , the nine SAs were purchased 118 from different suppliers. All the compounds, as received, were at least 98% purity. Furfuryl 119 alcohol (FFA, 98%) and perinaphthenone (97%) were obtained from J&K Technology Co., M A N U S C R I P T A C C E P T E D (Keen and Linden, 2013; Larson and Weber, 1996; Mill, 1999; Yao et al., 2013) . •OH can 197 oxidize almost all classes of organic chemicals (Keen and Linden, 2013; Li et al., 2014; Mill, 198 1999), whereas 1 O 2 is more sensitive to electron-rich chemicals, such as sulfides and phenols 199 (Larson and Weber, 1996; Mill, 1999) .
200
Since aqueous SAs can undergo two acid-base dissociation processes (Fig. S4) (Cooper et al., 1989; Mill, 1999) . Based on ROS reactivities of dissociated SA species, the 264 corresponding environmental half-lives (t 1/2,ROS,E , i.e., t 1/2,•OH,E and t 1/2,1O2,E ) at a specific pH 265 can be calculated according to Eqs. 2 -3: The calculation method takes into account the acid-base dissociation of SAs and the M A N U S C R I P T A C C E P T E D to its non-selectivity (Ge et al., 2015; Keen and Linden, 2013; Li et al., 2014; Mill, 1999) .
287
The values in Table 1 , 1989; Mill, 1999) . b Corresponding to direct 302 photolytic half-lives of SAs in near surface waters in midsummer and midwinter at 45° latitude (Boreen et 303 al., 2004 (Boreen et 303 al., , 2005 . The half-lives were calculated with quantum yields (correcting for lens effect) and 304 noon-averaged tabulated solar intensities (assuming continuous irradiation) (Leifer, 1988 singlet oxygenation for SIX. However, the corresponding products were not detected.
330
In Path 2 (Fig. 4) , the reaction of •OH radicals to each SA generated diverse hydroxylated (Boreen et al., 2004 (Boreen et al., , 2005 Li, Y., Liu, X., Zhang, B., Zhao, Q., Ning, P., Tian, S., 2018. Oliveros, E., Suardi-Murasecco, P., Aminian-Saghafi, T., Braun, A.M., Hansen, H.J., 1991. 530 1H-Phenalen-1-one: Photophysical properties and singlet-oxygen production. Helv. et al., 1989; Mill, 1999) . b Corresponding to direct photolytic half-lives of SAs in near surface waters in midsummer and midwinter at 45° latitude (Boreen et al., 2004 (Boreen et al., , 2005 . The half-lives were calculated with quantum yields (correcting for lens effect) and noon-averaged tabulated solar intensities (assuming continuous irradiation) (Leifer, 1988) . labeled "TPn", with n standing for the molecular weight. Pathways of direct photolysis are referred to the previous study (Boreen et al., 2004 (Boreen et al., , 2005 . 
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